Objectives Proprioception improvement in lower limb joints plays an important role in reducing falling risk in the elderly. Since proprioception improvement in the lower limb joints have the most relevance to better balance in the elderly, this study aimed to investigate the role of ankle and knee joint proprioception on balance improvement in the elderly after an aquatic exercise program. Methods & Materials total of 30 elderly male (60-70 years old) were randomly selected and classified into intervention and control groups. Postural sway parameters and proprioception acuity were evaluated using the Biodex balance system and photography method, respectively. Then the intervention group participated in an aquatic exercise program for 8 weeks while the control group did not receive any intervention. All subjects were reassessed upon completion of the intervention program and the Pearson correlation test was used for data analysis (P≤0.05).
Objectives
he increasing number of elderly people and the prevalence of physical disabilities in them have drawn the attention of many health and social care systems [1] . In this regard, it is important to T study the reduced ability for postural control which is one of the most important and most common problems of the elderly [2, 3] . In general, balance is defined as the ability of the body to maintain the center of gravity within the limits of stability [4] .
Studies have reported that participation in aquatic exercises to increase the proprioceptive acuity at lower limb joints can play an important role in improving Use your device to scan and read the article online balance in the elderly [5] . However, it has not yet been determined in which lower limb joints the proprioceptive acuity play the most role. In this regard, this study examined and compared the role of the proprioceptive acuity at ankle and knee in improving the elderly balance after aquatic exercise training.
Methods and Materials
This study is a clinical trial (code: IRCT2016031227022N1). Study population consisted of 80 elderly people living in Kerman City, Iran. Of them, 30 volunteers were randomly selected and divided into experimental (n=15) and control (n=15) group. The inclusion criteria were being male, 60-70 years old and able to walk independently. Subjects who had previous damage or surgery, especially in the lower limbs as well as those with a history of chronic diseases, use of psychotropic medications or participating in a particular sport on a regular basis were excluded from the study.
In order to measure the balance and stability of the subjects, Biodex balance system (ICC≥0.79) was used. Measurement of proprioceptive acuity at ankle and knee joints was performed by photography method (ICC≥0.97). The experimental group intervened by a standard aquatic exercise training protocol for 8 weeks, 3 sessions a week. Each training session consisted of 5 minutes of warm-up, 35 minutes of workout and 5 minutes of cooling down. The control group did not participate in any particular physical activity, and only did their daily routine activities. After 8-week aquatic exercise training, all subjects were reassessed and different stages of measurement were repeated for them. Finally, the collected data were analyzed using Shapiro-Wilk test, Levene's test, Independent t test, combined ANOVA and Pearson correlation test (α=0.05) in SPSS V. 21.
Result
To determine the homogeneity of experimental and control groups in this study, the Independent t test was used. Results showed no significant difference between groups in terms of age, height, weight and body mass index, and both groups were homogeneous in these respects (P≥0.05). Independent t test was also used to compare the postural control ability as well as proprioceptive acuity between the two groups (P≥0.05). The results showed no significant difference between them and the groups were homogeneous (P≥0.05). In order to evaluate the effect of 8-week aquatic exercise training on the elderly balance, combined ANOVA was applied.
Its results indicated that a significant interaction between time (pretest-posttest) and group (control-experimental) in relation to the balance indices (P=0.015). It was also found that the main effect of time and group on the balance indices of the subjects was significant (P=0.001 and P=0.007, respectively). Results of proprioceptive acuity changes before and after intervention are shown in Figure 1 .
The Pearson correlation test was used to examine the correlation between proprioceptive acuity and postural control ability in the elderly. In this regard, results showed a significant correlation between the changes in ankle joint proprioceptive acuity and the ability for postural control after intervention (P=0.031, and 0.045 for dominant and non-dominant ankles, respectively), while no significant correlation was observed between the changes in knee joint proprioceptive acuity and the postural control ability (P=0.136, and 0.760 for dominant and non-dominant knees, respectively).
Conclusion
Considering the relationship between ankle joint proprioceptive acuity and the ability for postural control in the elderly men after 8-week aquatic exercise training, it seems that increased accuracy in the proprioceptive acuity of ankle joint is more effective in reducing the oscillations of the elderly's center of gravity compared to the knee joint proprioceptive acuity. As a result, it is recommended that, in training programs for improving the postural control ability of the elderly, the special role of the ankle joint in improving this ability should be taken to into consideration. 
